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A B S T R A C T
Background: Upon initial evaluation in the emergency department (ED), it is often difﬁcult to
differentiate between comatose patients resuscitated following acute coronary syndrome (ACS)-
associated and subarachnoid hemorrhage (SAH)-associated out-of-hospital cardiac arrest (OHCA). We
assessed the clinical differences between resuscitated comatose ACS-OHCA and SAH-OHCA patients
during initial evaluation in the ED.
Methods: Data of 1259 consecutive OHCA patients were analyzed retrospectively. Of these, 23
resuscitated comatose ACS-OHCA patients and 20 resuscitated comatose SAH-OHCA patients were
included in the ﬁnal analysis. Clinical data obtained during initial evaluation in the ED were compared
between groups.
Results: Pulseless electrical activity (PEA) or asystole as the initial cardiac rhythm, female gender, and
preserved left ventricular ejection fraction (50%) on the echocardiogram were signiﬁcantly more
common in the SAH-OHCA group (p < 0.05 each). Although ST-T abnormalities suggesting myocardial
damage (ST elevation and/or ST depression) were noted in most patients in both groups via 12-lead
electrocardiogram (95%, ACS-OHCA group; 85%, SAH-OHCA group, p = 0.50), reciprocal ST depression
was signiﬁcantly more often absent in the SAH-OHCA group (p = 0.025). Initial PEA/asystole and
presence of 1 other factor was sufﬁcient to differentiate SAH-OHCA patients from ACS-OHCA patients
(100% sensitivity, 91% speciﬁcity, 95% accuracy).
Conclusions: Initial ED evaluation is sufﬁcient to differentiate between comatose ACS-OHCA and SAH-
OHCA patients prior to further diagnostic work-up (e.g. emergent coronary angiography and head
computed tomography).
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Current advanced cardiac life support (ACLS) guidelines
recommend immediate coronary reperfusion therapy for patients
resuscitated following acute coronary syndrome (ACS)-associated
out-of-hospital cardiac arrest (OHCA) [1,2]. The ACLS guidelines
also instruct physicians to interpret 12-lead electrocardiogram
(ECG) results immediately following resuscitation to make a* Corresponding author at: Division of Cardiology, Sendai City Hospital,
Wakabayashi-ku, Shimizukouji 3-1, Sendai 984-8501, Japan. Tel.: +81 22 266 7111;
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0914-5087/ 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rightsdecision regarding emergent coronary reperfusion treatment,
including ﬁbrinolytics and primary percutaneous coronary inter-
vention (PCI) [1,2]. However, history-taking is impossible in many
patients who remain comatose following resuscitation, and ECG
data obtained immediately after resuscitation are often difﬁcult to
interpret. Several reports recommend performing immediate
coronary angiography (CAG) regardless of 12-lead ECG ﬁndings
[3–7]. Subarachnoid hemorrhage (SAH), on the other hand, is
known to be one of the etiologies of OHCA [8–10]. Comatose
patients resuscitated from SAH-associated OHCA (SAH-OHCA)
often have clinical signs that mimic ACS-associated OHCA
(ACS-OHCA) patients upon clinical and ECG evaluation in the
emergency department (ED) [8–10]. The therapeutic strategy for
SAH is completely different from that for ACS. Although the reserved.
Y. Yamashina et al. / Journal of Cardiology 65 (2015) 508–513 509diagnosis of SAH is not difﬁcult if a computed tomography (CT)
scan is available, the usefulness of immediate CT scanning for
resuscitated OHCA patients remains controversial [11,12]. Fur-
thermore, delaying emergent coronary reperfusion therapies due
to unnecessary CT scanning in ACS patients should be avoided;
therefore, ED physicians should be able to differentiate between
ACS-OHCA and SAH-OHCA patients as soon as possible. The aim of
this study was to clarify the differences in clinical characteristics
between resuscitated comatose ACS-OHCA and SAH-OHCA
patients during initial evaluation in the ED, and to provide useful
diagnostic clues for physicians that can allow rapid differentiation
prior to further diagnostic work-up such as emergent CAG or CT.
Methods
This was a retrospective, observational study in a single
emergency medical care center in Japan. The present study was
approved by the Sendai City Hospital ethics committee (the
approval reference number: 2013-3-5-665). Informed consent
from individual patients was not required under Japanese law as
the present study was purely observational. We investigated
patients with OHCA who presented at the ED of Sendai City
Hospital, a tertiary care referral center with CT, magnetic
resonance imaging, intensive care, coronary care, neurological
emergency care, and coronary intervention facilities available 24 h
a day, 7 days a week [13]. The medical records of consecutive
patients with OHCA who presented between January 2007 and
May 2013 were analyzed retrospectively. Cardiopulmonary
resuscitation (CPR) for OHCA victims was performed in accordance
with the Basic/Advanced Cardiac Life Support Guidelines 2005/
2010 [14–17]. Data were recorded prospectively according to the
Utstein style which includes factors such as sex, age, initial cardiac
rhythm, time course of resuscitation, presence/absence of by-
stander-initiated CPR, and return of spontaneous circulation
(ROSC) [18]. Pre-hospital monitor ECG was recorded routinely
by trained paramedics.
As shown in Fig. 1, all 1259 OHCA patients were categorized.
Patients younger than 16 years of age were excluded. Case of
exogenous OHCA, including trauma, suffocation, suicide, andFig. 1. Out-of-hospital cardiac arrest (OHCA) patients included in the analysis. Data
of a total of 1259 consecutive patients with OHCA were retrospectively reviewed.
Non-acute coronary syndrome (ACS) involving previous myocardial infarction,
cardiomyopathy, myocarditis, valvular heart disease, vasospastic angina, and
primary arrhythmia. Non-subarachnoid hemorrhage (SAH) involving aortic
dissection, pulmonary embolism, bleeding except for SAH, cancer, renal
dysfunction, infectious disease, respiratory disease, and others. ROSC, return of
spontaneous circulation. Refer to the text for detail.murder were excluded. Patients with OHCA caused by endogenous
disease without ROSC were also excluded. Patients who were
resuscitated following OHCA and regained consciousness were
excluded, as the present study focused on comatose patients
during initial ED evaluation. Comatose resuscitated patients with
unknown etiology, including so-called caducity, were excluded.
The remaining comatose resuscitated patients with deﬁnitively
diagnosed OHCA etiology were categorized according to etiology.
Cardiac patients were divided into ACS patients (the ACS-OHCA
group) and non-ACS patients. In the present study, ACS was deﬁned
as unstable angina pectoris or acute myocardial infarction (AMI)
caused by organic coronary artery disease [13]. All patients in the
ACS-OHCA group were diagnosed by CAG as described in previous
studies [6,7,13,19]. CAG ﬁndings were evaluated by board-certiﬁed
interventional cardiologists. Coronary lesions resulting in >75%
decreases in luminal diameter were considered signiﬁcant.
Thrombotic occlusion and irregular eccentric coronary stenosis
with a narrow neck, acute angles or craters, and thrombotic
apposition were judged to represent acute culprit coronary lesions
[6,7]. To avoid misdiagnosis of chronic occlusions as AMI, the
occlusion had to be easily crossed by an angioplasty guide wire
[19]. Deﬁnite non-cardiac endogenous comatose patients resusci-
tated from OHCA were divided into SAH patients (the SAH-OHCA
group) and non-SAH patients. All patients in the SAH-OHCA
group were diagnosed by head CT, as described in previous studies
[8–10]. CT images were evaluated by board-certiﬁed brain
surgeons and radiologists. Attention was paid to rule out
‘pseudo-SAH’, which is deﬁned as hypoxia-induced high attenua-
tion areas along the basal cisterns or cortical sulci that mimic
SAH [9].
Pre-hospital monitor ECG with initial cardiac rhythm, clinical
data obtained in the ED during initial evaluation, left ventricular
ejection fraction (LVEF) recorded by 2D echocardiogram in
the ED, results of rapid cardiac Trop-T sensitivity assay (Roche
Diagnostics, Tokyo, Japan) to screen for the presence of possible
myocardial injury, ﬁndings of portable bed-side chest X-ray, and
12-lead ECG ﬁndings immediately after resuscitation were
compared between the ACS-OHCA group and the SAH-OHCA
group. Twelve-lead ECGs were evaluated by three independent
cardiologists who were blinded to each patient’s information. An
ST elevation was deﬁned as an elevation of more than 0.1 mV in
2 contiguous ECG leads [3,19,20]. An ST depression of 0.1 mV in
2 contiguous leads was considered signiﬁcant [19,20]. Each ST
elevation and ST depression were classiﬁed according to the
correspondent anatomical area, namely, anterior leads (V1–4),
lateral leads (I, aVL, and V5–6), and inferior leads (II, III, and aVF)
[20]. A reciprocal ST depression was considered to be a sign of
acute transmural myocardial ischemia [20]. The presence or
absence of a reciprocal ST depression was also noted when ST
elevation was present [20]. A reciprocal change in anterior leads
was deﬁned as ST depression in the inferior leads or lateral leads
[20]. A reciprocal change in lateral leads was deﬁned as ST
depression in the anterior leads or inferior leads [20]. A
reciprocal change of anterolateral leads was deﬁned as ST
depression in the inferior leads [20]. A reciprocal change of
inferior leads was deﬁned as ST depression in the anterior leads
or lateral leads [20]. A previous study described the importance
of ST changes in aVR as a predictor of acute left main coronary
artery (LMCA) obstruction [21]. ST elevation or depression of
more than 0.1 mV in aVR was also noted. Prominent T wave deep
inversion (negative T wave) and QT interval prolongation were
described as characteristic ECG manifestations (so-called ‘cere-
bral T wave’) in SAH patients [22–24]. Presence of a T wave
inversion (negative T wave) with a depth of 0.1 mV was also
noted [25]. The QTc interval was calculated after correction for
the heart rate with Bazett’s formula in the V2 lead [26].
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Continuous data are expressed as mean  SD, and categorical
data are expressed as percentages. Two-tailed unpaired t-tests were
used to compare continuous variables. Categorical data were
compared using chi-squared tests with a Yates’ correction if
necessary. A p-value of <0.05 was considered signiﬁcant.
Results
Prevalence of resuscitated comatose ACS-OHCA patients and
SAH-OHCA patients
A ﬂowchart categorizing the OHCA patients based on the cause of
cardiac arrest is presented in Fig. 1. Of the 1259 OHCA patients, 132
patients (aged 16 years) were resuscitated successfully  and
presented to the ED in an unconscious state. Eighteen comatose
resuscitated patients with unknown etiology, including so-called
caducity, were excluded from the analysis. Fifty comatose resuscitat-
ed patients were diagnosed as having deﬁnite cardiac OHCA. Cardiac
catheterization including CAG was performed on all 50 patients. Of
the 50 cardiac OHCA patients, 23 patients (23/132 comatose patients,
17%) were diagnosed as having OHCA caused by ACS. On the other
hand, 64 comatose resuscitated patients were diagnosed as having
deﬁnite non-cardiac OHCA. Of the 64 non-cardiac OHCA patients, 20
patients (20/132 comatose patients, 15%) were diagnosed as having
OHCA caused by SAH based on head CT ﬁndings.
Comparison of clinical characteristics
Clinical characteristics and data other than 12-lead ECG
ﬁndings evaluated during the initial evaluation in the ED are
summarized in Table 1. The ACS-OHCA group was predominantly
composed of men (n = 19, 82%), while the SAH-OHCA group was
predominantly composed of women (n = 12, 60%). There was a
signiﬁcant gender difference between the groups (p = 0.01).
Prodromal symptoms were documented in 8 (34%) patients in
the ACS-OHCA group [chest pain, 6 (26%); other symptoms, 2 (8%)]Table 1
Clinical characteristics of ACS-OHCA and SAH-OHCA patients.
Variables ACS-OHCA
group
SAH-OHCA
group
p-value
Age (years) 60  14 57  18 0.59
Gender
Male 19 (82%) 8 (40%)
Female 4 (17%) 12 (60%) 0.01
Prodromal symptom
Chest pain 6 (26%) 0 (0%) 0.04
Headache 0 (0%) 6 (30%) 0.01
Other 2 (8%) 2 (10%) 0.70
Bystander CPR 13 (56%) 14 (70%) 0.55
Down time (min) 40  24 39  14 0.60
Initial cardiac rhythm
VF 17 (73%) 0 (0%)
PEA/asystole 6 (26%) 20 (100%) <0.001
Initial systolic BP (mmHg) 107  40 124  54 0.23
Initial diastolic BP (mmHg) 64  24 78  36 0.17
Heart rate (bpm) 96  28 105  31 0.36
LVEF on the echocardiogram (%) 42  17 57  8 <0.001
Preserved LVEF (50%) 10 (43%) 18 (90%) 0.004
Positive bedside cardiac
Trop-T assay
6 (26%) 1 (5%) 0.14
Severe pulmonary edema on
the chest X-ray
8 (34%) 11 (55%) 0.30
ACS, acute coronary syndrome; BP, blood pressure; CPR, cardio-pulmonary
resuscitation; LVEF, left ventricular ejection fraction; OHCA, out-of-hospital
cardiac arrest; PEA, pulseless electrical activity; SAH, subarachnoid hemor-
rhage; VF, ventricular ﬁbrillation.and in 8 (40%) patients in the SAH-OHCA group [head ache, 6 (30%);
other symptoms, 2 (10%)]. Patients in the ACS-OHCA group had a
higher prevalence of ventricular ﬁbrillation (VF) in the initial
cardiac rhythm recorded by emergency medical service personnel
(n = 17, 73%) than those in the SAH-OHCA group. In the SAH-OHCA
group, all initial cardiac rhythms were recorded as pulseless
electrical activity (PEA)/asystole. There was a signiﬁcant difference
in the initial cardiac rhythm between the groups (p < 0.001). Mean
LVEF assessed by echocardiogram in the ED was signiﬁcantly
higher in the SAH-OHCA group than in the ACS-OHCA group
(57  8% vs. 42  17%, p < 0.001). Preserved LVEF (50%) was
signiﬁcantly more common in the SAH-OHCA group (p = 0.004).
Other variables (i.e. age, estimated time from OHCA to ROSC, rate of
bystander CPR, mean initial blood pressure and heart rate after
resuscitation, positive rate of bedside rapid cardiac Trop-T assay, and
incidence of severe pulmonary edema on portable bedside chest X-
ray) did not differ signiﬁcantly between the two groups.
Comparison of 12-lead ECG ﬁndings
Table 2 shows 12-lead ECG ﬁndings immediately following
ROSC in the ED. Most patients in both groups showed ST changes
(ST elevation and/or ST depression) suggestive of myocardial
damage (95% in the ACS-OHCA group vs. 85% in the SAH-OHCA
group, p = 0.50). The prevalence of ST elevation and ST depression
in individual categories did not differ signiﬁcantly between groups.
On the other hand, ST elevation with reciprocal ST depression was
signiﬁcantly more common in patients in the ACS-OHCA group
(p = 0.025). Interestingly, ST elevation in aVR with ST depression in
other leads was found in half of the patients (50%) in the SAH-
OHCA group. The incidence of T wave inversion (negative T wave)
was equal in both groups. Mean QTc interval was similar between
the groups.
Predictive value of clinical variables
Table 3 shows the predictive value of clinical variables for
differentiating between ACS-OHCA and SAH-OHCA patients.
Documented prodromal symptoms were not included in thisTable 2
Twelve-lead electrocardiogram characteristics in ACS-OHCA and SAH-OHCA
patients.
ACS-OHCA
group
SAH-OHCA
group
p-value
ST elevation
V1–4 11 (47%) 4 (20%) 0.11
I, aVL, V5–6 6 (26%) 2 (10%) 0.33
II, III, aVF 4 (17%) 0 (0%) 0.15
aVR 5 (21%) 10 (50%) 0.10
Any lead 18 (78%) 12 (60%) 0.33
ST depression
V1–4 7 (30%) 7 (35%) 0.99
I, aVL, V5–6 9 (39%) 14 (70%) 0.08
II, III, aVF 14 (60%) 8 (40%) 0.28
aVR 4 (17%) 0 (0%) 0.15
Any lead 18 (78%) 16 (80%) 0.81
ST elevation with reciprocal
ST depression
12 (52%) 3 (15%) 0.025
ST elevation in aVR with ST
depression in the other leads
5 (21%) 10 (50%) 0.10
ST depression in aVR with ST
elevation in the other leads
4 (17%) 0 (0%) 0.15
ST depression without ST elevation 2 (8%) 4 (20%) 0.53
Inverted T (negative T) wave 3 (13%) 3 (15%) 0.79
Non-speciﬁc change or normal 1 (4%) 3 (15%) 0.50
QTc (ms) 477  64 497  70 0.34
ACS, acute coronary syndrome; OHCA, out-of-hospital cardiac arrest; SAH,
subarachnoid hemorrhage.
Table 3
Predictive value of clinical variablesa to differentiate comatose SAH-OHCA patients from comatose ACS-OHCA patients.
Sensitivity Speciﬁcity PPV NPV Predictive accuracy
Initial PEA/asystole 100% 73% 76% 100% 86%
Initial PEA/asystole and presence of 1 other variables 100% 91% 90% 100% 95%
Initial PEA/asystole and presence of 2 other variables 90% 100% 100% 92% 95%
Initial PEA/asystole and presence of 3 other variables 45% 100% 100% 67% 74%
a Variables include (i) PEA/asystole as the initial cardiac rhythm, (ii) female gender, (iii) absence of reciprocal ST depression, and (iv) left ventricular ejection fraction
50% on the echocardiogram. ACS, acute coronary syndrome; OHCA, out-of-hospital cardiac arrest; SAH, subarachnoid hemorrhage; PEA, pulseless electrical activity;
NPV, negative predictive value; PPV, positive predictive value.
Table 4
Comparison of 3 predictive factors between ACS patients and SAH patients
resuscitated from PEA/asystole.
Variables ACS-OHCA
group
SAH-OHCA
group
p-value
(n = 6) (n = 20)
Gender
Male 6 (100%) 8 (40%)
Female 0 (0%) 12 (60%) 0.03
Preserved LVEF (50%) 1 (16%) 18 (90%) 0.002
ST elevation with reciprocal
ST depression
5 (83%) 3 (15%) 0.007
ACS, acute coronary syndrome; SAH, subarachnoid hemorrhage; PEA, pulseless
electrical activity; OHCA, out-of-hospital cardiac arrest; LVEF, left ventricular
ejection fraction.
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patients for whom history-taking is difﬁcult (i.e. patients who were
comatose on presentation). The results indicate that relevant
variables were: (i) the initial cardiac rhythm, (ii) gender, (iii) LVEF
on the echocardiogram, and (iv) the presence or absence of
reciprocal ST depression. Each of these variables differed
signiﬁcantly between the groups. Initial PEA/asystole and presence
of 1 other factor (i.e. female gender, LVEF 50%, and the absence of
reciprocal ST depression) were sufﬁcient to differentiate SAH-
OHCA patients from ACS-OHCA patients (100% sensitivity, 91%
speciﬁcity, 95% accuracy). Importantly, although we analyzed
those 3 factors (gender, absence/presence of reciprocal ST
depression, and LVEF 50%) between ACS patients and SAH
patients resuscitated from initial PEA/asystole, the importance of
those 3 predictive factors was unchanged (Table 4).
Discussion
To the best of our knowledge, this is the ﬁrst report that directly
compares the clinical and electrocardiographic characteristics of
ACS-OHCA and SAH-OHCA patients immediately after ROSC. The
main ﬁndings in this study were as follows:
(i) The prevalence of comatose patients resuscitated following
SAH-OHCA was equivalent to the prevalence of comatose patients
resuscitated following ACS-OHCA. (ii) Initial cardiac rhythm,
gender, LVEF on the echocardiogram, and the presence/absence
of reciprocal ST depression were signiﬁcantly different between
ACS-OHCA patients and SAH-OHCA patients. (iii) Initial PEA/
asystole and presence of 1 of the aforementioned factors were
sufﬁcient to differentiate between SAH-OHCA and ACS-OHCA
patients with 100% sensitivity, 91% speciﬁcity, and 95% accuracy
without history-taking.
History-taking is often impossible in patients who remain in a
coma following resuscitation from OHCA. In the present study,
prodromal symptoms suggestive of ACS or SAH (chest pain or
headache, respectively) were documented in only around 30% of
patients in each group (Table 1). The majority of the other patients
collapsed suddenly, meaning that, ED physicians were required todifferentiate between ACS-OHCA and SAH-OHCA with only limited
information. The current ACLS guidelines instruct physicians to
interpret 12-lead ECG results immediately after resuscitation to
make a decision relating to emergent coronary reperfusion
treatment, including ﬁbrinolytics or primary PCI [1,2]. However,
deciding on immediate invasive coronary strategy following
resuscitated cardiac arrest based on post-resuscitation ECG is still
controversial [19,27–29]. Recent clinical studies have emphasized
the beneﬁt of emergent CAG and subsequent PCI for patients
resuscitated from OHCA, regardless of ECG ﬁndings [3–7]. SAH, on
the other hand, is known to be one of the etiologies of OHCA [8–10].
It is well known that SAH patients present with various types of
myocardial damage, such as electrocardiographic and echocardio-
graphic abnormalities, elevated cardiac enzyme levels, and
myocardial contraction-band necrosis [22–24]. Patients present-
ing with altered mental status and electrocardiographic changes
may cause confusion during the initial ED evaluation. Furthermore,
there is limited information available relating to clinical manifes-
tations in patients resuscitated from SAH-OHCA during the initial
evaluation in the ED. The therapeutic strategy for SAH is
completely different from that for ACS. Based on the observations
reported here, ED physicians should be aware that the prevalence
of comatose SAH-OHCA patients might be similar to the prevalence
of comatose ACS-OHCA patients in the ED. Although the diagnosis
of SAH is not difﬁcult if CT scans are available, the utility of
immediate CT scanning in resuscitated OHCA patients remains
controversial [11,12]. The current ACLS guidelines do not mention
the timing of CT scanning during immediate post-cardiac arrest
care [1]. The timing of CT scanning in resuscitated OHCA patients is
determined at the physician’s discretion. The ﬁndings presented
here may help to differentiate between ACS-OHCA and SAH-OHCA
patients during initial ED evaluation prior to emergent CAG or CT.
In the present study, all of the patients in the SAH-OHCA group
showed PEA/asystole as the initial cardiac rhythm. Previous
studies have also indicated high incidences of PEA/asystole as
the initial cardiac rhythm in SAH-OHCA patients (92–100%) [8–10].
These observations suggest that SAH should be considered when
PEA/asystole is the initial cardiac rhythm in OHCA patients.
Experimental studies have shown that the mechanism of cardiac
arrest secondary to SAH has been attributed to a sudden increase in
intracranial pressure caused by SAH, which results in brainstem
herniation leading to respiratory arrest [30]. Asphyxia-induced
hypoxia causes asystole rather than VF [31]. Some clinical
investigators have speculated that a similar mechanism has
caused PEA/arrest as the initial cardiac rhythm in OHCA victims
[9]. Conversely, VF as the initial cardiac rhythm is a strong
indicator of ACS. ED physicians should be aware of the importance
of the initial cardiac rhythm analysis, in addition to interpretation
of post-resuscitation 12-lead ECG. Regarding post-resuscitation
12-lead ECG characteristics, the presence or absence of reciprocal
ST depression in post-resuscitation 12-lead ECG may be a useful
indicator to differentiate between ACS-OHCA and SAH-OHCA
patients. Acute transmural myocardial ischemia reﬂected in
reciprocal ST depression may cause cardiac arrest in ACS-OHCA
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may occur frequently in SAH-OHCA patients. Interestingly, ST
elevation in the aVR lead with ST depression in the other leads was
found in half of the patients (50%) in the SAH-OHCA group.
Mitsuma et al. also reported that 8 of 10 patients (80%) resuscitated
following SAH-OHCA showed ST elevation in aVR, with ST
depression in the other leads [10]. ST elevation in aVR may lead
to suspicion of ACS secondary to LMCA obstruction as the cause of
cardiac arrest [21]. However, SAH should also be considered as a
differential diagnosis. The mechanism underlying ST changes
observed in patients resuscitated following SAH-associated cardiac
arrest is unknown. Theories relating to the underlying causes of
ECG abnormalities in SAH are controversial, and various mecha-
nisms have been proposed, including coronary vasospasm, oxygen
supply-demand mismatch, excessive catecholamine release, and
neurogenic etiology [22,32,33]. Furthermore, numerous case
reports have drawn comparisons between cardiac manifestations
of SAH and takotsubo cardiomyopathy [34–36]. However, ST
depression in aVR and ST elevation in the anterior leads have been
reported to be one of the ECG characteristics present in takotsubo
cardiomyopathy [37]. The underlying mechanism of myocardial
injury progression in SAH-induced cardiac arrest and takotsubo
cardiomyopathy may differ. Further investigations are needed to
understand cardiac manifestations present in SAH-OHCA patients.
The present study has some limitations. Firstly, this study was a
small, single-center analysis. Further large and multicenter studies
and prospective case series are required in order to validate the
predictive value of the clinical variables proposed in the present study.
Secondly, OHCA etiologies are heterogeneous; therefore, differential
diagnosis, other than ACS and SAH (i.e. pulmonary embolism, aortic
dissection, etc.) is required in some OHCA cases. Further clinical
studies are needed to clarify the clinical characteristics of causes of
OHCA other than ACS and SAH during initial ED evaluation. Thirdly,
we could not always analyze wall motion asynergy on the
echocardiogram in this retrospective observational study. Ventricular
wall motion asynergy compatible with coronary anatomy may be
sensitive to detect coronary artery disease. Therefore, further
prospective analysis should be performed to conﬁrm the usefulness
of ventricular wall motion asynergy detection on the echocardiogram
for OHCA patients during initial ED evaluation.
In conclusion, the assessment of gender, initial cardiac rhythm,
echocardiogram results, and 12-lead ECG results are sufﬁcient to
differentiate between comatose ACS-OHCA patients and comatose
SAH-OHCA patients prior to further diagnostic work-up such as
emergent CAG and CT.
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